: The reconstruction of
have reviewed the development of ideas regarding sediment cycling in the introduction to their paper on basement and sedimentary recycling and continental evolution. They noted that since the turn of the century it had been recognized that the existing mass of sedimentary rock per unit time approximates an exponential decay curve with increasing age of the deposit.
This was first discovered in terms of maximum preserved thickness of stratigraphic units (Barrell, 1917; Schuchert,1931) and was interpreted as a reflection of increasing rate of tectonism through geologic time. It was Gilluly (1949) , who recognized that the exponential relationship is an expression of the more complete preservation of younger deposits. Gregor (1968 Gregor ( , 1970 used the compilations of Ronov (1968) and Holmes (1965) (1971b) , assuming permanence of continents and ocean basins, thought that the total mass of sediment (TSM) existing on the earth is about 3200 x 1021g, of this 44% would be PreCambrian, 23% Paleozoic and 33% Mesozoic-Cenozoic. Southam and Hay (1981) reviewed previous work and prepared new estimates of sediment volumes and masses in major sediment reservoirs for an estimated total Phanerozoic sedimentary mass of 2485*1021g. Of this Phanerozoic sedimentary mass (PSM), they determined 35% to be Paaaaaaaaaaeozoic and 65% to be MesozoicCenozoic. The first attempt to work out the total mass -age distribution of all Phanerozoic sediments was that of Gregor (1985) who estimated the PSM to be 2100 X 1021 g. Gregor (1985) compiled sediment masses for the three major reservoirs; the cratons, continental margins and ocean basins. He plotted his massage distribution of the Phanerozoic sediments in terms of the duration of geologic Periods. The general shape of the exponential decay can be recognized as well as a peak in the mass of Devonian sediment, but finer details in the mass-age distribution are not apparent.
In figure 1 we show a mass-age distribution of existing Phanerozoic sediments similar to that compiled by Wold and Hay (1990) , but including Pleistocene sediments. The estimates of Budyko et al. (1987) were used for sediments of Pliocene to Middle Jurassic age. Masses of older sediments were compiled from the data of Ronov (1982) . For the masses of Pleistocene sediments we used the estimate of Hay (1993) . The distribution is plotted using the timescales of Berggren et al. (1985) , McKerrow et al. (1985) and Snelling (1985) . Our new estimate of the total mass of Phanerozoic sediments is 2082.6 X 1021 g. The mass -age distribution of Cenozoic sediments including the Pleistocene is shown in figure 2.
The reconstruction of ancient sediment mass is based on the assumptions that young sediment is generally unconsolidated, has the greatest areal exposure and thus has the greatest probability of being eroded. Young sediment is therefore recycled more rapidly than old sediment which is more consolidated and has a smaller areal exposure. This assumption is the fundamental principle underlying the theory of sediment recycling. Wold and Hay (1990) presented a method for reconstructing ancient sediment flux rates. They approximated original Phanerozoic sediment fluxes by fitting an exponential decay curve to the observed mass-age distribution of sediments, then multiplying the ratio of the observed mass to the exponential decay curve mass by the zero-age flux rate predicted by the exponential decay curve. Their method was a good first approximation of the original fluxes and will be compared to the new method discussed below. (1987) for the Pliocene to Middle Jurassic, Ronov (1982) for the Middle Jurassic to Cambrian and the new estimate of Hay (1993) for Pleistocene sediments. The timescales of Berggren et al. (1985) , McKerrow et al. (1985) and Snelling (1985) were used to display the data and are shown on the bottom of the diagram. (4) The youngest mass is subtracted from TSM in Eqn.
(4) so that the total proportion of all the older masses will equal one, but TSM remains constant. The method is illustrated in figure 5 by a series of reconstructed mass-age distributions, the length of Hay (1992) . On the bottom of the diagram is the geologic timescale for the Cenozoic ofter Berggren et al. (1985) , McKerrow et al. (1985) and Snelling (1985) . N. Wold and William W. Hay Berggren et al.(1985) , McKerrow et al.(1985) and Snelling (1985 quent changes of climate that accelerates weathering, or to late Cenozoic uplift in many parts of the world that may be the cause of development of the northern hemisphere ice sheets, or to offloading of older sediment from the continental shelves in response to lower sea levels during glacial times , or to a combination of all of these factors.
It has been suggested that some sediments , such as evaporites, are recycled more readily than others , and that sediments of some ages are specially protected against erosion (Garrels and Mackenzie , 1971b) . Because the stratigraphic units are always very thin compared with their areal extent, they must be removed sequentially.
Although evaporates are more soluble than other rocks and can be dissolved by groundwaters in the subsurface, their removal means N. Wold and William W. Hay On the bottom of the diagram is the geologic timescale for the Phanerozoic after Berggren et al. (1985) , McKerrow et al. (1985) and Snelling (1985) .
New Method-Old Method
Age (Ma) that the overlying strata must collapse, and this does not appear to have happened often. Halite is very light and mobile, and may push upward through other sediments to reach the region of active groundwater flow, but only a small part of the deposit can be lost through dissolution of diapirs.In fact, it could be argued that evaporites are the best candidates for rocks that are preferentially preserved, because they are often deposited in rifts early in the development of passive margins, and hence tend to be deeply buried. As Hay and Wold (1990) noted, the greatest masses of evaporites correspond to the greatest sediment masses. The greatest sediment masses mean that large amounts of detrital sediment are being deposited. The flux of detrital sediment is a function of elevation, and the presence of mountains and plateau uplifts causes the earth to have more differentiated climate. Because of these interrelations, they concluded that the deposition of evaporites occurred at times when the relief was maximal, and when maximal aridity might occur.
The idea that sediments of a particular age might be selectively preserved rests on the assumption that at certain times more sediments are deposited in geosynclinal regions, become deeply buried, and hence are selectively preserved. The Devonian peak, which was recognized by Garrels and Mackenzie (1971 b) as a major anomaly, has been considered as possibly due to selective preservation.
If it is true that geosynclinal sediments are selectively preserved, then the ratio of platform to geosynclinal sediments should decrease with age. Figure 8 shows the ratio of the masses of sediment preserved in geosynclines to the masses preserved on the platforms.
The scatter of points is striking, but it might be argued that there is a general trend that can be interpreted as favoring a In the middle is the geologic timescale for the Phanerozoic after Berggren et al. (1985) , McKerrow et al. (1985) and Snelling (1985) and on the lower part of the diagram is the normalized and reconstructed Phanerozoic sediment masses.
